INTRODUCTION
The public-private partnership (PPP) modality can enhance the cost efficiency and quality of infrastructure, delivering benefits to the public, government, and private sector. Although these benefits are widely recognized, evidence is lacking on the actual contribution PPPs make to the economy. PPP projects can deliver significant economic benefits, but only if they are well executed, and strong legal, regulatory, and institutional frameworks are in place for these partnerships. This paper examines the economic effects of infrastructure PPPs in the Republic of Korea and, based on that experience, highlights some lessons learned for other countries in Asia looking to increase their use of PPPs to close infrastructure gaps.
The Republic of Korea started using the PPP modality as a response to a sharp decline in public and private investment in infrastructure in the late 1990s because of the Asian financial crisis, although its importance for closing infrastructure gaps was recognized earlier in that decade. The Public-Private Partnerships in Infrastructure Act of 1994 was revised in 1998 to strengthen risk-sharing mechanisms in PPP minimum revenue guarantees and construction subsidies, and to assign more infrastructure projects for these partnerships. Since 1998, the country has carried out more than 600 PPP projects.
This engagement with PPPs has by and large been a success and has contributed to delivering economic and social welfare benefits. A key reason for this is the country's strong legal, regulatory, and institutional frameworks to facilitate infrastructure PPP projects. This paper looks at how good governance and having clear options to resolve the disputes that are often inevitable in such partnerships have been to that process. The paper also examines the factors that have been important for shaping the county's PPP landscape, including fiscal soundness, unsolicited project proposals, and the refinancing and renegotiation of PPPs.
II. THE EXPECTED ECONOMIC EFFECT OF INFRASTRUCTURE PUBLIC-PRIVATE PARTNERSHIPS
PPPs are expected to have positive economic effects because they channel private resources into infrastructure spending. PPPs can ease budget constraints and help close demand-supply gaps for infrastructure-a pressing problem for many developing countries in Asia. All in all, PPPs are a good pathway for governments with limited fiscal resources to build more infrastructure. When well executed, infrastructure PPP projects have the same economic benefits as projects financed by traditional procurement in enhancing productivity and delivering social welfare benefits. PPPs are a way of allocating financial risk in the public and private sectors, and they can actively drive value for money and increase the efficiency of projects.
Even though private investment in infrastructure is increasing, it is not easy to gauge its contribution to economic growth. Using the World Bank's Private Participation in Infrastructure Database, Lee and Rhee (2007) show the relationship between PPP projects and economic growth. They find that infrastructure and total investment have positive impacts on economic growth, but that PPP infrastructure investments do not have a significant relationship with economic growth.
Using monthly time series data on the value of construction investment in the Republic of Korea, the authors find that an increase in PPP investment is associated with a decrease in public investment in both the short and long term, and only an increase in private investment in the short term. This indicates a crowding-out effect of PPPs on public investment. Even so, they conclude that this does not necessarily mean that PPPs have no role to play in providing infrastructure. Indeed, were it not for PPPs, infrastructure investment would have fallen significantly in the Republic of Korea during 2000-2006, the period covered in their study. Because PPPs were then at an early stage, a balanced evaluation of their impact on the economy had to wait until more projects were available for study. Campos et al. (2003) , studying macroeconomic variables in 21 Latin American countries during 1985-1998, found a negative correlation between infrastructure PPP projects and government spending on transport. The findings of this study and Lee and Rhee (2007) suggest that although PPPs may not have increased infrastructure investments, they contributed to maintaining these investments at a certain level. In the Republic of Korea, infrastructure investment would have fallen sharply had the government not promoted PPPs. Figure 1 shows the structural flow of the economic contribution of PPP projects.
The allocation of risk and improving service quality through a PPP can be achieved through higher value for money and efficiency. The Asian Development Bank (ADB) and Korea Development Institute (KDI) (2011) show that PPPs can have positive ripple effects on an economy by contributing to growth through private capital inputs, enhancing social welfare by the prompt delivery of services and the early realization of social benefits, and reducing fiscal burdens through better value for money. And when PPP's use advanced financial techniques they can contribute to developing financial markets. 
III. EVIDENCE ON THE ECONOMIC EFFECTS OF PUBLIC-PRIVATE PARTNERSHIPS
Many developing countries lack a solid body of empirical evidence on the economic effects of PPPs because not enough of these projects have been carried out to accumulate this evidence, a lack of resources, and inadequate data for this analysis. The Republic of Korea, however, has this evidence from surveys on the effects of various types of infrastructure PPPs, and these are presented in the following section. .
A. Korea Development Institute Survey Results
In 2014, the KDI surveyed the quality of 16 build-transfer-operate (BTO) infrastructure projects, involving 57 respondents from government agencies, and operators (KDI 2014). 1 Respondents rated the quality of these projects as being higher than similar government-funded projects, with PPPs scoring on governance, facility maintenance, and the early delivery of facilities, particularly for road and rail projects (Table 1 ). Creativeness and efficiency got the most positive responses, except for port construction. On the downside, 71% of respondents said service fees were too high for private finance initiative projects. A KDI survey on 429 build-transfer-lease (BTL) infrastructure projects polled 54 government officials involved in these projects and operators, and 600 users of the finished infrastructure (KDI 2014) . Respondents were asked whether they preferred PPPs to government-funded BTL projects. Most respondents said projects were built quicker using PPPs and that the expected benefits were achieved, especially for sewerage systems. Respondents also recognized the contribution of the creativeness and efficiency of the private partners. In the user survey, PPP project facilities were seen as better than government-funded ones (Table 2) . Fifty-one percent of the respondents were satisfied with the level of fees for using PPP BTLs, and this satisfaction ratio rose to 70.7% for cultural and tourism facilities in certain areas. Most PPP facilities were evaluated as superior to government-funded facilities, with PPPs for military housing, cultural and tourism facilities, and schools scoring particularly highly. Noticeable features of PPP projects were diversity of facilities and well-constructed interiors.
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The Korea Development Institute is the largest economic policy research institute in the Republic of Korea. In the survey of government officials and operators, respondents said infrastructure BTL projects using the PPP modality saved on construction time and achieved their targeted benefits. On the downside, respondents felt the Ministry of Strategy and Finance should improve its knowledge of laws applying to PPPs (31.5% of respondents), and that operators needed to forge strong partnerships with the ministry, which oversees BTL projects (37% of respondents). In sum, both surveys show that user satisfaction was greater for PPPs than government-funded infrastructure. But the results differed for type of facility. Overall, however, the results indicate that BOT and BTL infrastructure done through PPPs deliver higher quality services.
B. Impact on Growth from Private Investment in Infrastructure
Private investment in infrastructure in the Republic of Korea totaled W106 trillion ($98.33 billion) at the end of 2016 according to the Ministry of Strategy and Finance. Table 3 shows private investment in BTO infrastructure projects and its contribution to gross domestic product growth from 2001 to 2012. Table 4 shows the same for BTL projects from 2005 to 2012. (2011) found the welfare benefits of 14 PPP road projects in the Republic of Korea were monetized 2 years earlier than publicly built roads by opening 2 years earlier. These projects produced social welfare benefits estimated at W1.46 trillion ($1.33 billion). Had these projects opened 1 year ahead of schedule, the welfare benefits would have been W623 billion ($577.9 million), W2.47 trillion ($2.29 billion) if opened 3 years ahead of schedule, and W3.3 trillion ($3.02 billion) if opened 4 years ahead of schedule. Assuming these projects were all completed in 2008, the early realization of these welfare benefits is estimated at W1.85 trillion ($1.69 billion).
The welfare effects of infrastructure PPP projects can also be seen from the perspective of net benefits. In the Republic of Korea, formal feasibility studies are conducted on candidate PPP projects to assess, among other things, their potential welfare effects, which can be calculated as net benefits. Projects that cannot deliver sufficient welfare benefits are dropped. The net benefit of PPP projects that were underway in 2012, calculated in constant prices for that year, was W2.63 trillion ($2.46 billion) (Table 5 ). Table 7 shows value for money by sector, with railways providing by far the most value. Table 8 gives the estimated value for money for private financial initiative projects.
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The value for money is computed as a difference between expected fiscal burden from government-funded projects and expected fiscal burden from PPP project implementation. When value for money is positive, PPP implementation is preferred as it incurs less fiscal burden. 
E. Enhancing Efficiency by Reducing Time and Cost Overruns
Infrastructure PPP projects can score on cost and time efficiency over traditionally procured projects. PPP infrastructure projects in some advanced economies have shown they can reduce cost and time overruns compared with government-funded projects. McDonald (2002) found that traditional public procurement projects suffered cost overruns of 24%-66% and time overruns of 4%-39% during construction in the United Kingdom, but PPP projects were more efficient in both. In his sample, 78% of PPP projects were within budget, compared with 27% of government-funded projects.
IV. FINANCING PUBLIC-PRIVATE PARTNERSHIPS THROUGH THE CAPITAL MARKETS
Several Asian countries including the Republic of Korea, Malaysia, and Thailand have well-developed domestic capital markets, and were early users of infrastructure and corporate bonds, and listed equities, for financing PPPs in the region. Overall, however, considerable differences exist in the depth, liquidity, and structure of capital markets among Asian countries. This section examines how the Republic of Korea has financed PPPs in the capital market.
Infrastructure bonds were not much used in the Republic of Korea during the early phase of PPPs. Out of 203 BTO projects implemented by 2009, only seven were partly financed by these bonds (Table 9) . One reason for their low use is the country's practice of funding infrastructure projects in a sequence, corresponding to the progress of construction and future equity sales. Table 10 shows infrastructure bond issuance for PPPs during 2012-2017 when 18 bonds were issued, totaling W3 trillion ($2.81 billion). This occupies a significantly high 21.7% of the combined cost of the 18 projects, an indication of the financial market's recognition of the characteristics of PPP projects, such as profitability and riskiness. This clearly shows that the depth and sophistication of financial markets can affect the implementation of PPPs. While it is true that PPP projects enable governments to implement social infrastructure projects despite limited financial resources, it is neither possible nor recommended to rely entirely on PPPs for infrastructure. When governments borrow to finance infrastructure through PPPs, these loans need to be paid off in the medium and long term, and governments cannot increase the amount of future liability indefinitely. Insufficient government financial resources, which often happen because of past heavy investment, can lead to a drop in public spending on infrastructure, which in turn can hurt gross domestic product growth and affect a government's ability to repay debt. Because of infrastructure's effect on growth, many developing countries in Asia are promoting PPPs rather than cutting infrastructure spending when financial resources are tight.
Indeed, the increased interest in PPPs for building and upgrading infrastructure puts a spotlight on the need for clear budgeting and accounting rules for PPP projects (see Box below). However, standards are lacking. And because of this, PPPs can be used to circumvent safety ceilings and fiscal rules on spending, thereby creating an incentive to move public investments off government balance sheets. This could include allocating spending to future budgets, thereby increasing government liabilities, and providing guarantees for private financing. Regardless of how this is done, taxpayers bear the risk of high liability in the future from these practices. Governments therefore need to incorporate procedures in their budgeting systems to deal with these risks as they apply to PPP projects. There is no one-size-fits-all procedure for this, and procedures will need to be calibrated to specific country requirements. But governments everywhere should continuously update their national budgeting systems to ensure affordability, value for money, and long-term fiscal sustainability. They should also develop the process of connecting accounting and budget rules that affect the choice of mode of service delivery and procurement options based on value for money.
Box: A Accounting Standards for Public-Private Partnerships
Governments promote infrastructure public-private partnership (PPP) projects because they lack the resources to carry out these projects themselves, and to benefit from the creativity and efficiency of the private sector. But to what extent should PPPs replace government-funded infrastructure investments? The answer is that in using this modality, governments must maintain fiscal stability. This is one reason why it is important to have comprehensive accounting standards for treating PPPs in national budgets and to have comparable international statistics. But these are lacking everywhere. Even developed countries and regions, such as the European Union, do not have clear accounting standards on PPPs.
The view of Eurostat, which provides statistical information to European Union institutions, is that PPP assets should be classified outside the government sector if both of the following conditions are met: the private partner bears the construction risk and either the availability or demand risk.
The party carrying the risk, however, is not always easy to define because types of contract design vary. In many cases, it is not possible to classify a PPP as being on or off government books. Eurostat research, in collaboration with the European PPP Expertise Centre and the European Investment Bank, highlights the need for revising these criteria to conform to international public sector accounting standards (Eurostat 2009 ). Within the accounting profession, efforts are underway to give guidance on comprehensive standards for this, but more is needed. 
V. UNSOLICITED PUBLIC-PRIVATE PARTNERSHIP PROJECT PROPOSALS
Unsolicited projects are widely used in emerging economies, with the Republic of Korea having one of the world's highest ratios of solicited to unsolicited projects. As of March 2015, 54.1% of 222 BTO projects started out as unsolicited project proposals, accounting for 58.2% of total investment in BTO projects. Table 11 shows the extent of the use of unsolicited project proposals in four emerging economies: Chile; the Republic of Korea; South Africa; and Taipei,China. Flexible and inventive project approaches are a positive side to unsolicited project proposals, and they impose less of a financial burden on ministries. Lower priority projects tend to be put forward as unsolicited proposals, as there might be fewer financial incentives for the private sector alone to implement them. Given this, governments should evaluate the importance of unsolicited proposals in terms of their national plans and priority.
Because solicited projects take considerable time and costs to push through, unsolicited PPP proposals have been actively sought by the government in the Republic of Korea. The government, however, is putting more effort into solicited projects because they align better to the country's national economic plan and its priorities for infrastructure. Table 12 shows the acceptance ratios for unsolicited PPP project proposals from 2009 to 2016. Value-for-money tests and competitive bidding processes are applied to unsolicited projects proposals, and this has resulted in getting value for money from unsolicited project proposals. In this way, the government tries to secure efficiency and fiscal soundness in PPP for unsolicited projects.
The expectation that new PPP projects will continually come on stream has helped maintain private sector interest in infrastructure projects and programs in the Republic of Korea. Even so, the government still lacks the technical and financial capacity to manage projects that started out as unsolicited proposals. Because these projects can encourage innovation in the private sector, the lesson for developing Asia from the Republic of Korea's experience in dealing with unsolicited project proposals is that countries need to build this capacity in their agencies working on PPPs. 
VI. GOVERNANCE ISSUES AFFECTING PUBLIC-PRIVATE PARTNERSHIP PROCESSES
Good governance is needed for all phases of a PPP project's life cycle, and its lack at any one of these phases may result in a project failing. Figure 2 shows the major steps for the governance of PPPs at key project phases. The following section briefly looks at how governance issues affected a couple of highprofile infrastructure PPPs in the Republic of Korea at certain project phases. 
A. Project Preparation
In preparing a PPP project, the public sector identifies and appraises candidate projects through, among other things, feasibility studies and value-for-money tests. A notable feature of the early years of PPPs in the Republic of Korea was the absence of these mechanisms and this has also affected some recent projects. Demand and revenue of the Incheon International Airport Railway Project, completed in 2007, was overestimated in the preparation phase because no value-for-money test was done. This case underscores the importance of having governance mechanisms in place at the pretender stage and having the capacity to implement them.
B. Tendering and Contract Award
PPPs require clear and transparent procurement measures, and independent experts who can appraise the value and quality of bids. And because PPP contracts are complex, managing PPP agreements requires a high level of expertise. Poorly defined project terms or an unqualified private partner can prolong negotiations before a contract award can be made or result in no agreement being reached. A case in point is the Hwado-Yangpyeong Expressway Project, which failed to reach final agreement after 8 months of negotiations because of concerns over the financial soundness of the private partner even though this party was selected as the preferred bidder. The lesson here is that the right criteria must be used to select a preferred bidder in a trustworthy procurement system. Assistance to build the capabilities to do this can be provided by legal and accounting professionals in the private sector or from multilateral development banks.
C. Operation and Management: Settling Public-Private Partnership Disputes
Because of the complexity of PPP projects and the way risk is allocated, disputes among stakeholders are frequent. KDI (2014) , in a survey, found 69% of PPP stakeholders in the Republic of Korea experienced disputes in the past and that these took a long time to resolve. Table 13 shows dispute resolution periods for PPPs in three infrastructure sectors. There are essentially four ways of resolving a PPP dispute negotiation, mediation, arbitration, and court adjudication and each has its own characteristics (Table 14) . Negotiation. This is the most common form of dispute resolution of the four methods. It has the benefit of costing less than the others, it can prevent sensitive information from getting out, and amicable relationships between PPP partners have a better chance of being maintained than in the other methods.
Mediation. Mediators use diverse techniques to help disputing parties find an optimal solution in a dispute, but they have no decision-making authority. For mediation to work, mediators must be seen by both parties as fair and neutral.
Arbitration. This is a method for resolving a dispute without going to court. Opposing parties refer their dispute for arbitration and agree to be bound by the arbitration decision, which is binding on the parties. An arbitration ruling impedes the right of access to court adjudication.
Court adjudication. This tends to incur considerable costs and time before a ruling is made, and-an additional drawback-a ruling can be made regardless of field of expertise.
PPP disputes have multiple causes, including how laws and regulations affecting partnerships are interpreted, financing arrangements, and which technologies are used in a project. Figure 3 shows that voluntary dispute resolution methods rather than going to court are preferred in the Republic of Korea when the amounts involved are relatively small. The Republic of Korea's experience in resolving PPP disputes offers useful pointers for countries working to improve their dispute resolution methods. Because settlements in negotiation, mediation, and arbitration processes are not binding, PPP disputes tend not to be resolved through those channels in the Republic of Korea. Because a dispute between public and private sectors is basically a zero-sum game, it is seldom possible to satisfy both parties through these resolution methods. For negotiation and mediation, a consensus on how to solve a dispute is needed among the parties, but getting one is often difficult. For arbitration, an unsatisfied party can ignore the decision and opt to go to court to resolve the dispute. As a result, many PPP disputes in the Republic of Korea end up in court, although smaller disputes, as earlier noted, often get settled out of court using one of the other three methods. Since 2012, the Dispute Mediation Committee, which is under the Ministry of Strategy and Finance, has heard seven PPP cases, with four of them each involving less than W4.37 billion ($4 million) and being resolved outside court.
VII. LEGAL AND INSTITUTIONAL FRAMEWORKS FOR PUBLIC-PRIVATE PARTNERSHIPS
The Republic of Korea's effective legal and institutional frameworks, coupled with its well-developed financial markets, are recognized as the main drivers of the country's economic growth (Kim et al. 2011) . The legal framework for PPPs was established by the Public-Private Partnerships in Infrastructure Act of 1994 to tackle a shortage of roads, railways, airports, and other infrastructure. The government at that time recognized the private sector had to be co-opted to help develop the country's infrastructure. The legal framework defines the eligible infrastructure for these partnerships, procurement types and processes, the roles of the parties, policy support, project implementation procedures, regulations for financing and refinancing projects, and risk management mechanisms. An important aspect of the institutional setting for PPPs is that the roles of government agencies involved in the procurement of these projects are clearly identified and set out in laws, regulations, and guidelines.
Strong legal frameworks and institutional settings are crucial to the success of PPPs and their ability to contribute to economic growth and social development.
3 These make it easier to carry out complex and long-term projects, reduce transaction costs, ensure regulatory controls, and provide legal and economic mechanisms to resolve contract disputes. Most developing countries in Asia experience difficulties in implementing PPPs because of a lack of capacity to handle these types of projects in the public sector. Typical problems include (i) poor project selection and preparation, which deters investors; (ii) overlaps in newly introduced regulatory frameworks for PPPs with existing regulations, which also deal with construction of infrastructure facilities; (iii) implementation delays, especially in land acquisitions; (iv) the unfamiliarity of local governments with PPP mechanisms; and (v) lack of coordination between central and local governments on PPP projects.
Based on the Republic of Korea's experience, the following suggestions are offered to developing countries in Asia for tackling these problems. First, clear institutional frameworks for PPPs need to be set up. In many countries, numerous agencies play big roles in implementing PPP projects, but there is often a lack of coordination among them. Potential investors, for their part, prefer a onestop service covering all phases of a project's planning, construction, operations, and monitoring to reduce costs and time incurred by regulatory and administrative processes from numerous agencies handling PPPs. The solution is a dedicated public sector PPP unit. Both the Asia-Pacific Economic Cooperation and the Organisation for Economic Co-operation and Development underscore the importance of these units for establishing robust quantitative and qualitative methods to identify and assess potential PPP projects (APEC 2008 , OECD 2010 . In the Republic of Korea, the Public and Private Infrastructure Investment Management Center, an affiliated department of the KDI, conducts policy and strategy research on PPPs; provides technical support to the Ministry of Strategy and Finance Ministry, which develops and implements PPP policies; promotes PPP projects to foreign investors; and develops education programs on PPP systems. Second, sound legal systems are needed for carrying out PPP projects. It is crucial to have a solid regulatory system in legal framework. It may be better to get a single piece of legislation-a PPP act -that covers all aspects of implementing and operating PPP projects, rather than this being fragmented and spread across various laws and regulations. PPP acts should specify the responsibilities of all key participants in a PPP and the rules for their participation. A sound legal framework for PPPs can provide stability during administration changes, which will boost the private sector's confidence in government PPP plans. PPP acts should specify the responsibilities of all key participants in a PPP and the rules for their participation.
While drawing up a legal framework for PPPs, detailed guidelines need to be legislated. In the Republic of Korea, these guidelines are set out in the Public-Private Partnerships in Infrastructure Act and the Public and Private Infrastructure Investment Management Center's 13 guidelines that cover sectors and PPP methods. These include guidelines on conducting feasibility tests on BTO and BTL projects, refinancing projects, and for the environmental sector and road infrastructure. Transparency, objectivity, and consistency are vital in the formulation of these guidelines, which can be used for the entire life cycle of a PPP project. These guidelines are especially important for giving private investors a clear understanding of their responsibilities as partners in government projects. Beyond their current application, these guidelines could also cover value for money, drawing up requests for project proposals, output specifications, and tender evaluations.
Third, government guarantees to provide private partners with appropriate profits and to share risks can be effective in getting PPP projects off the ground. Revenue guarantees sweeten the risk sharing and have proved to be effective in attracting private partners. But long-term revenue guarantees carry fiscal risks and need to be set cautiously. In the Republic of Korea, transport PPP projects largely relied on minimum revenue guarantees, but these became a heavy fiscal burden and were aggravated by overly optimistic demand forecasts. These guarantees were dropped for PPPs in 2009, leaving, in 2011, guarantees totaling W3.15 trillion ($2.9 billion) for 36 PPP projects. When the scheme was ended, private sector participation in transport infrastructure significantly declined.
VIII. CONCLUSION
The Republic of Korea's experience in PPPs has largely been a success story. The use of PPPs for infrastructure since mid-1990s has delivered significant positive economic and social benefits through the channels of capital inflows, increasing social welfare benefits and better delivery of services, and reducing fiscal burdens through better value for money. That said, there have been bumps along the way, such as the impact on transport PPPs from scrapping government minimum revenue guarantees, as discussed earlier.
As a fiscal stimulus measure, PPPs have been shown to have had only a limited effect. Many countries, including France, the Republic of Korea, , and Thailand, promoted PPPs for fiscal stimulus to help recover from the 2008 global financial crisis. But research shows this can crowd out public investment, and because PPP investments tend to just replace government spending, they offer very little-if any-fiscal stimulus.
The Republic of Korea's experience with PPPs highlights several challenges in using this financing modality for infrastructure. Because supporting private investment in infrastructure requires the government to borrow money from future budgets, PPPs are inevitably a challenge for fiscal management. There is also an inherent tension in PPP agendas. The Republic of Korea initially put a high priority on promoting a PPP market, but later shifted its focus to fiscal discipline-and the government is having a hard time reinvigorating the PPP market.
Another challenge has been setting tariffs on PPP infrastructure projects. Tariffs for transport infrastructure, for example, tend to be higher for government-funded transport projects than in other sectors, since there needs to be sufficient incentives for the private sector to get involved. Users may bear a bigger share of a transport project's life-cycle cost than for purely government-funded infrastructure projects.
And at the end of the day, PPPs are not a must-have solution but an option for building and upgrading infrastructure. The reason they are being promoted is because they can mobilize needed resources from the private sector, maximize value for money, bring creativity and efficiency to a project, and be a source of fiscal stimulus. That said, countries should be clear on why they are promoting the PPP modality for infrastructure.
